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Discordance.	Consequently,	 the	 Schwalbenberg	 section	misses	 the	 soil	 representing	 the	GIS	 5	 interstadial.	Nevertheless,	 it	
presents	the	most	complete	Ahrgau	Formation	(MIS	3)	in	western	Europe.	Loess	profiles	of	the	more	continental	region	in	the	
northeastern	Carpathians	or	in	Siberia	are	even	richer	in	soils.
	 Rheinlöss von Schwalbenberg II – MIS 4 und 3
Kurzfassung:	 Die	Lokalität	Schwalbenberg	bei	Remagen	am	Mittelrhein	erschließt	ein	sehr	vollständiges	Profil	durch	den	letztglazialen	Löss	
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1  Introduction
Up	 to	 now	 the	 Schwalbenberg	 section	 exposed	 the	most	












section.	When	 in	1991	 the	Schwalbenberg	 loess	wall	was	
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Fig. 1: Loess localities (black dots) at the Middle and Lower Rhine with the location of the Schwalbenberg section (Fr-W = Frimmersdorf-West, Gzw = 
Garzweiler).












pierces	 the	Rhenish	 Shield	 (Rheinisches	 Schiefergebirge).	
As	this	shield	has	been	rising	especially	since	Pliocene,	the	

















3  The Schwalbenberg II section – its litho-pedological  
 composition and age







as	 the	 last	 interglacial	 soil	 that	normally	 tops	 the	Lower	
Middle	Terrace	(Schirmer	1990a).	This	soil	is	unconform-
ably	cut	by	the	Keldach	Discordance	and	overlain	by	a	13	m	
thick	 loess-soil	 sequence	 piling	 up	 to	 the	 recent	 surface.	
The	loess-soil	sequence	is	tripartite	by	a	3.2	m	lower	loess,	
preferably	solifluidal,	a	some	7	m	thick	middle	loess	with	
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Fig. 2: Profile Schwalbenberg II with samples 1–216 and the stratigraphic interpretation of the section. The brown field marks the stretch of the MIS 3 inter-
stadial soil formation. Its basal extension down into MIS 4 is due to the fact that the substratum of the R1 Soil belongs to MIS 4, whereas the soil formation 
correlates to MIS 3. SF = Subformation; ka after Greenland ice cores.
Abb. 2: Profil Schwalbenberg II mit den Proben 1–216 und stratigraphischer Interpretation. Das braune Feld kennzeichnet den Bereich der interstadialen 
Bodenbildung im MIS 3. Sein Übergreifen auf MIS 4 geschieht dadurch, dass das Substrat des R1-Bodens wohl MIS 4-zeitlich, die Bodenbildung aber MIS 
3-zeitlich ist. SF = Subformation; ka gemäß Grönland-Eiskernen.
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an	eight-fold	soil	complex	of	mostly	calcaric	cambisols,	and	
a	scanty	3	m	upper	loess,	preferably	eolian	loess.	
The	 Lower	 Pleniglacial	 loess,	 the	 Keldach	 Formation,	
starts	with	the	Keldach	Discordance.	The	Keldach	Discord-
ance	at	 the	base	of	 the	Weichselian	Lower	Pleniglacial	 is	















The	weak	 Reisberg	 cambisol	 fits	well	 to	 two	weak	 soils,	
the	Jackerath	and	Spenrath	Soil,	which	occur	in	the	lower	












The	 following	 Ahrgau	 Formation	 represents	 the	 typi-
cal	brown	soil	bundle	of	the	Middle	Pleniglacial.	This	tight	












solcomplex	 of	 the	 Ahrgau	 Formation	 matches	 pheno-
logically	 in	 details	with	MIS	 3	 in	 the	Grand	 Pile	 section	




complex,	 which	 is	 interbedded	 between	 the	Weichselian	
Lower	Pleniglacial	 loess	and	 the	Upper	Pleniglacial	 loess	
(Schirmer	1995a:	513,	1995b:	531,	1999,	2000a,	b,	2002a:	11,	
19,	2002b:	318–319,	2004).	
The	 upper	 boundary	 of	 the	 Ahrgau	 Formation,	 either	
drawn	with	the	top-line	of	the	uppermost	brown	soil,	the	Sin-
zig	3	Soil,	or	at	the	Hesbaye	Discordance,	is	discussed	below.























a	 calBP	 CalPal	 (28,200	 +300/-290	 14C	 a	 BP,	 KIA22209),	
and	from	the	same	gastropod	species	of	 the	Sinzig	2	Soil	
33,347±429	 a	 calBP	 CalPal	 (28,860	 +300/-290	 14C	 a	 BP,	






	Cofflet	 (2005)	finds	 a	 possible	hint	 for	 the	presence	





Fig. 3: Cliff of the Schwalbenberg II section. Gravel of the Lower Middle Ter-
race covered by a loess-soil sequence. Sampling by a mobile elevation work 
platform (cherry picker). Photo: W. Schirmer 30.04.1999.
Abb. 3: Kliff des Schwalbenberg II-Profils. Unten Schotter der Unteren Mit-
telterrasse, darüber Löss-Boden-Folge. Beprobung mit Hilfe einer Hubar-
beitsbühne. Foto: W. Schirmer 30.04.1999.
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Fig. 4 Schwalbenberg II section with seven grain size fractions: 100% diagram. Red lines mark soil tops, the Hesbaye (HD) and Keldach Discord-
ance (KD). Profile legend see Fig. 2.
Abb. 4 Profil Schwalbenberg II mit sieben Korngrößenfraktionen: 100%-Diagramm. Rote Linien kennzeichnen Bodenoberflächen und die Hes-
baye- (HD) und Keldach-Diskordanz (KD), Profillegende in Abb. 2.
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All	 datings	 confirm	 the	 phenological	 correlation	 of	 the	
Schwalbenberg	 section	 with	 long	 records	 from	 ice	 and	
deep	sea.













pled	 columns	 avoid	 gaps	 within	 the	 whole	 sedimentary	
record	of	the	section.
This	 chapter	 presents	 the	 grain	 size	 analysis,	 organic	
carbon	 and	 carbonate	 content	 of	 the	 Schwalbenberg	 II.	
Paleomagnetic	data	are	given	in	the	PhD	work	of	Cofflet	
(2005),	first	mollusk	analyses	in	Schiermeyer	(2000).	



















Similar	 to	 the	clay,	 the	fine	silt	 shows	slight	 tendency	









4.2  Organic carbon (Corg)
The	organic	Carbon	content	(TOC)	was	analysed	with	a	Di-
matec	laboratory	furnace	by	combustion	at	480°.	Pretreat-



















The	Corg	 levels	of	 the	Lower	Pleniglacial	 and	 the	Upper	




4.3  Carbonate content
The	sample	<	2	mm	∅	was	analyzed	with	a	Dimatec	labo-



















All	 in	 all,	 during	 soil	 formation	 all	 cambisols	 and	 the	
regosol	underwent	a	certain	decalcification	process.	In	ad-
dition,	 all	 of	 them	 received	 a	 subsequent	 secondary	 car-
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Fig. 6: Schwalbenberg II section with curve of the organic carbon. Profile legend see Fig. 2.
Abb. 6: Profil Schwalbenberg II mit Kurve des organischen Kohlenstoffs. Profillegende in Abb. 2.
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Fig. 7: Schwalbenberg II section with curve of the carbonate content. Profile legend see Fig. 2.
Abb. 7: Profil Schwalbenberg II mit Karbonat-Kurve. Profillegende in Abb. 2.
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Ahrgau	 loess	 and	 Late	 Weichselian	 loess	 (Hesbaye	 and	
Brabant	 loess),	 the	 Keldach	 loess	 (samples	 no.	 4–39)	 has	
the	 lowest	 average	 carbonate	 content	 (16.9%),	 the	 Upper	
Pleniglacial	loess	(samples	no.	197–215)	the	highest	(18.9%).	
The	Ahrgau	 loess	 (samples	 no.	 40–196)	with	 its	 strongly	
varying	 carbonate	 curve	 has	 an	 average	 carbonate	 con-
tent	of	18.8%.	The	lower	values	of	the	Keldach	loess	(Lower	
Pleniglacial	loess)	in	comparison	to	the	higher	values	of	the	




5  Results and discussion
The	Schwalbenberg	II	section	is	tripartite	into	the	Weich-
selian	 Lower	 Pleniglacial	 Keldach	 Formation,	 the	Middle	
Pleniglacial	Ahrgau	Formation	and	the	Upper	Pleniglacial	
Hesbaye	and	Brabant	Formations.	
5.1  Keldach Formation
It	starts	with	a	strong	unconformity,	the	wide-spread	Kel-




of	organic	carbon	(Fig.	6).	Additional	 input	of	 fresh	 loess	
material	is	indicated	by	silt	(Fig.	4)	and	carbonate	increase	
(Fig.	 7).	This	 solifluction	 layer	at	 the	base	of	 the	Keldach	
Formation	is	well	known	from	central	Europe	and	supplied	
with	 local	 names	 as	 „Basisfließerde“	 (Brunnacker	 1954)	
(i.	 e.	 basal	 solifluidal	 loam),	 „Niedervellmar-Bodenkom-
plex“	 (Rohdenburg	&	Meyer	 1966)	 and	 as	 „Niederesch-
bach-Zone“	(Semmel	1968).















clods	 and	 crotovinas	 (Fig.	 2),	 typical	 features	 for	 this	 for-
mation	in	whole	central	Europe.	Further	characteristics	are	
coarse	 silt	 prevalence	 of	 the	 grain	 size	 curve	 (Fig.	 5),	 low	








From	 litho-pedological	 aspect	 it	 would	 be	 paradoxical	
to	add	 this	 soil-poor	 loess	 section	 to	 the	 typical	 soil-rich	

















5.2  Ahrgau Formation





























Age of the soils
The	MIS	3	age	of	the	Ahrgau	Formation	is	assured	by	nu-
merical	datings:	AMS	14C	ages	 from	 loess	gastropods,	TL	




Corg	 curve	of	 the	Schwalbenberg	 II	 section	with	Green-





not	along	 the	 time	scale.	 It	 shows	 that	 in	both,	 the	 loess	
section	and	the	ice	core,	the	sediment	thickness	per	time	is	
increasing	upward.	
The	 striking	 facts	 of	matching	with	 the	Greenland	 ice	








the	upward	descending	maxima	 spikes	of	 the	 asymmetri-

































or	 deposit.	 Consequently,	 the	 first	 (loess)	 bed	 above	 this	







again	 is	unconformably	 cut	off	 towards	 the	Rhine	valley	
by	a	laminated	colluvial	silt.	The	unconformable	cut-off	is	
the	Hesbaye	Discordance	 (see	 Fig.	 2)	 that	widely	 occurs	
at	the	base	of	the	Hesbaye	Formation	(Schirmer	2003:	49)	
respectively	 at	 the	 base	 of	 the	 Upper	 Pleniglacial	 loess	



















of	 the	 30	 cm	Grey	Gelic	Gleysol	 above	 the	Sinzig	 3	 Soil.	
This	 layer	 tends	 to	 fit	more	 to	 the	Ahrgau	 loess	 than	 to	
the	Hesbaye	 loess:	The	grain	 sizes	of	fine	 silt,	 coarse	 silt	



















eastern	Carpathian	 loess	 sections	 of	Molodova	 (Ukraine)	
and	Mitoc-Malu	Galben	(Romania)	as	well	with	the	Sibe-
rian	locality	Kurtak	(Haesaerts	2003,	2009)	shows	that	the	












is	 indicated	as	Lohne	Soil,	after	 its	datings	correlating	 to	
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Fig. 8: Schwalbenberg II section and mean organic carbon curve of Schwalbenberg II, compared with the δ18O curve of the Greenland ice core 
GISP 2 (Grootes & Stuiver 1997). In the GISP 2 diagram the vertical scale (not drawn) is the ice core depth from meter 1997 down to 2640. 
Added is the non-linear time scale. Legend for the litho-pedo column see Fig. 2. GIS = Greenland Interstadial, Rb = Reisberg Soil, R = Re-
magen Soil, S = Sinzig Soil. Profile legend see Fig. 2.
Abb. 8: Profil Schwalbenberg II und Corg-Mittelkurve des Schwalbenbergs II, verglichen mit der δ18O-Kurve des grönländischen Eiskerns GISP 
2 (Grootes & Stuiver 1997). Die Vertikalskala im GISP 2-Diagramm fußt auf der Eiskerntiefe von Meter 1997 bis 2640 (nicht beschriftet); 
beschriftet ist die nicht-lineare Zeitskala. Legende der Litho-pedo-Säule in Abb. 2. GIS = Grönland-Interstadial, Rb = Reisberg-Boden, R = 
Remagen-Boden, S = Sinzig-Boden. Profillegende in Abb. 2.
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Fig. 9: Scheme of diminution of the Ahr interstadial solcomplex (MIS 3) by 
convergence, syn-solcomplex erosion and post-solcomplex erosion of soils. 
The scheme shows the solcomplex sandwiched between the Keldach Forma-
tion and the Hesbaye Formation. HD = Hesbaye Discordance, MIS = Marine 
Isotope Stage, R1–R5 = Remagen Soils, S1–S4 = Sinzig Soils, blue numbers 
5–17 = affiliation to Greenland Interstadials 5–17. The loesses of the Keldach 
Formation (MIS 4) below and the Hesbaye Formation (MIS 2) on top of the 
Ahrgau Formation (MIS 3) are not shown differentiatedly (modified after 
Schirmer 2010: 34).
Abb. 9: Schema der Verminderung des Ahr-Interstadial-Solkomplexes 
(MIS 3) durch Konvergenz, Syn-Solkomplex-Erosion und Post-Solkomplex-
Erosion von Böden. Das Schema zeigt den Solkomplex zwischen der Kel-
dach- (MIS 4) und Hesbaye-Formation (MIS 2) gelegen, die in sich nicht 
mehr weiter untergliedert dargestellt sind. HD = Hesbaye Diskordanz, MIS 
= Marines Isotopen-Stadium, R1–R5 = Remagen Böden, S1–S4 = Sinzig-
Böden, blaue Zahlen 5–17 = Verknüpfung mit den Grönland-Interstadialen 








and	 the	 expected	 Sinzig	 4	 Soil	may	 be	 appear	 in	 the	 re-
worked	Corg	peak	at	the	base	of	the	Hesbaye	loess	repre-
sented	by	the	colluvial	silt	layer.	
5.4  Hesbaye and Brabant Formations
The	Hesbaye	Formations	starts	with	the	Hesbaye	Discord-

















A	 terrestrial	 equivalent	 of	 the	 marine	 and	 inland	 ice	
MIS	3	was	exposed	at	the	Schwalbenberg	on	the	left	slope	
of	 the	 River	 Rhine	 close	 to	 Remagen.	The	 stadial	 phases	
are	represented	by	loess	layers,	interstadial	phases	by	eight	





western	 central	Europe.	A	 striking	phenomenon	 remains	
that	this	formation	in	most	loess	sections	of	central	Europe	
appears	more	or	less	reduced,	sometimes	reduced	down	to	















The	 strongest	 interstadials	 of	 the	 Schwalbenberg	 section	
are	Remagen	1,	Remagen	2	and	Remagen	3	concerning	the	




ing	 to	Remagen	2),	GIS	12	 (corresponding	 to	Remagen	3)	
and	GIS	8	(corresponding	to	Sinzig	1)	–	even	here	appears	
conformity	between	Schwalbenberg	and	 ice	 core.	Conse-
quently,	 the	warmer	 part	 of	MIS	 3	 is	 not	 the	 uppermost	















Schwalbenberg	 in	 this	 light,	 its	plentiful	configuration	of	
members	seems	to	be	a	happy	coincidence	for	the	western	
part	of	central	Europe.
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The pedologic abbreviations follow the German pedological soil labeling (AG Boden 2005). In addition, letter M is used for reworked soils or soil sediment, 
letter N stands for Nassboden (gelic gleysol), N‘ means weak gelic gleysol and N“ means very weak gelic gleysol. The number behind a soil horizon gives its 
thickness in cm. Following numbers in brackets are the soil samples (see Fig. 2). 
Surface
BtM up to 1.5 m Bt horizon, slightly reworked: Loam, silty, reddish brown, non-carbonaceous
Ckc 65 cm (samples 216–214) Loess: Loam, silty, light yellow-brown, carbonaceous, numerous loess dolls
Ckc 65 (213–211) Loess: Loam, silty, light grey-yellow, carbonaceous, copious loess dolls
CkcfNr’’ 40 (210–207) Weak Grey Gelic Gleysol: Loam, silty, light grey-yellow, slightly grey streaked, very weak rusty streaks, carbonaceous, loess dolls
Ckc 40 (206–203) Loess: Loam, silty, light grey-yellow, carbonaceous, loess dolls
C 65 (202–197) Colluvial loess: Loam, silty, light brown-yellow and light grey-yellow banded, carbonaceous, small cryoturbations; towards east 
downcutting into the underlying gelic gleysol
Erosional discordance 
fNr’ 30 (196–191) Weak Grey Gelic Gleysol: Loam, silty, light brown-grey, very few rusty speckles, carbonaceous, little carbonate pseudo-mycelia, 
few small loess dolls, small Fe-Mn-concretions
fBcv 25 (190–186) Weak calcic cambisol (Sinzig 3 Soil): Loam, silty, brown, carbonaceous, carbonate pseudo-mycelia, worm dike internal casts 
(–4 mm ø), Fe-Mn-coated root tracks, coherent structure, burrows up to 1 cm ø and 15 cm depth
fNr 35 (185–179) Weak Grey Gelic Gleysol: Loam, silty, light brown-grey, carbonaceous, some loess dolls, very few carbonate pseudo-mycelia, 
worm dike casts (–4 mm ø), Fe-Mn-coated root tracks, some clods of reworked brown soil material up to 10 cm ø
Nr+BM 15 (178–176) Weak Grey Gelic Gleysol: Loam, silty, light brown-grey, carbonaceous, some loess dolls, very few carbonate pseudo-mycelia, 
worm dike casts (–4 mm ø), Fe-Mn-coated root tracks, rich in reworked brown soil material of the underlying bed, loess doll layer at the top
fBcv1 15 (175–173) Calcic cambisol (Sinzig 2 Soil): Loam, silty, slightly clayey, brown, carbonaceous, few carbonate pseudo-mycelia, some loess 
dolls, worm dike internal casts (2–4 mm ø), small Fe-Mn-coated root tracks
Bcv2 35 (172–167) Loam, silty light brown, carbonaceous, few carbonate pseudo-mycelia, some loess dolls (–2 cm ø), small Fe-Mn-coated root 
tracks
fNrBcv2 25 (166–163) Loam, silty, light brown-grey, grey spots up to 5 cm ø, carbonaceous, few carbonate pseudo-mycelia, some loess dolls 
(–2 cm ø), small Fe-Mn-coated root tracks
fBcv1 15 (162–160) Calcic cambisol (Sinzig 1 Soil): Loam, silty, brown, carbonaceous, carbonate pseudo-mycelia, Fe-Mn-coated root tracks
Bcv2 20 (159–156) Loam, silty, light brown, carbonaceous, carbonate pseudo-mycelia, Fe-Mn-coated root tracks
C 65 (155–143) Loess: Loam, silty, light yellow-brown, carbonaceous, carbonate pseudo-mycelia
fNr’ 30 (142–137) Weak Grey Gelic Gleysol: Loam, silty, light brown-grey, carbonaceous, carbonate pseudo-mycelia
fNg’ 25 (136–132) Weak Speckled Gelic Gleysol: Loam, silty, light grey-brown, very weak grey and rusty speckles, carbonaceous, carbonate pseudo-
mycelia, brownish clods of solifluidal loess up to 10 cm ø 
Ng 15 (131–129) Speckled Gelic Gleysol: Loam, silty, light brown-grey, strong grey and rusty speckles, in the lowest 5 cm the lightest speckles, 
carbonaceous, carbonate pseudo-mycelia, large brown clods of solifluidal loess reworked from the underlying soil; base line unconformably 
downcutting into the underlying soil
Erosional discordance 
fSdBcv 15 (128–125) Calcic cambisol (Remagen 5 Soil): Loam, silty, very weakly gravelly (–1,5 cm ø), brown, bleached vertical streaks bounded by 
rust seams, carbonaceous, carbonate pseudo-mycelia, vertical worm dykes with humic brown infill up to 1 mm ø
Bcv 35 (124–117) Loam, silty, brown, very few, weak, grey, rust-bounded speckles (1–3 cm ø), carbonaceous, carbonate pseudo-mycelia, vertical 
worm dykes with humic brown infill up to 1 mm ø 
fNg’ 10 (116–114) Weak Speckled Gelic Gleysol: Loam, silty, very weakly fine-gravelly, light grey-brown, little rusty and strongly grey speckled, 
carbonaceous, carbonate pseudo-mycelia, vertical worm dykes with humic brown infill up to 1 mm ø 
Ng’’ 17 (113–111) Loam, silty, light grey-brown, very weakly rusty and grey speckled, carbonaceous, carbonate pseudo-mycelia, vertical worm 
dykes with humic brown infill up to 1 mm ø
C 3 Colluvial layer: Loam, fine sandy, and Loam, silty, light yellow-brown, mm-thin bedding, carbonaceous 
fBcv 25 (110–103) Calcic cambisol (Remagen 4 Soil): Loam, silty, brown, sporadic gravel lines (up to 2 cm ø), carbonaceous, carbonate pseudo-
mycelia; vertical burrows, very weakly carbonaceous, baggy deepened into the underlying bed
fNg 15 (102–99) Speckled Gelic Gleysol: Loam, silty, very weakly fine-gravelly’’, light grey-brown, strong grey and rusty speckling, carbonaceous, 
carbonate pseudo-mycelia
Tab. 1: Profile log Schwalbenberg II.
Tab. 1: Profilbeschreibung Schwalbenberg II.
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Ng’ 25 (98–93) Loam, silty, light grey-brown, weakly grey and rusty speckled, carbonaceous, carbonate pseudo-mycelia
fBcv 30 (92–85) Calcic cambisol (Remagen 3 Soil): Loam, silty, very weakly medium-gravelly, yellow brown, somewhat lighter than the horizon 
below, carbonaceous, carbonate pseudo-mycelia
Bcv 15 (84–82) Loam, silty, slightly clayey, very weakly fine-gravelly, yellow brown, carbonaceous, carbonate pseudo-mycelia, Fe-Mn-concretions
C 35 (81–75) Solifluidal loess: Loam, silty, weakly fine-gravelly, light yellow-brown, carbonaceous, carbonate pseudo-mycelia, very few loess dolls, 
Fe-Mn-concretions
C 5 (74) Gravel layer: Loam, fine-gravelly, medium to coarse sandy, light yellow-brown, carbonaceous
MfNg 40 (73–69) Speckled Gelic Gleysol on solifluidal loess: Loam, silty, weakly fine sandy, strongly fine gravelly, light yellow-brown, rusty and grey 
speckled, reddish brown reworked streaks and shreds of soil sediment, carbonaceous, carbonate pseudo-mycelia, Fe-Mn-concretions
C 0-80 Local channel filled with gravel: Fine to medium gravel, fine to medium sandy, silty, carbonaceous
Erosional discordance 
fAh 60 (68–57) Calcic regosol (Remagen 2 Soil): Loam, silty, slightly clayey, very weakly gravelly, grey brown, weakly humic, carbonaceous, many 
Fe-Mn-concretions
C 30 (56–49) Solifluidal loess: Loam, silty, very weakly gravelly, light grey-brown, carbonaceous
fBcv 40 (48–41) Calcic cambisol (Remagen 1 Soil): Loam, silty, slightly clayey, very weakly fine-gravelly, brown, carbonaceous, light brownish grey 
clods of loam (–25 cm ø)
Ckc 40 (40–33) Light brown solifluidal loess: Loam, silty, very weakly fine-gravelly, light brown, brown and grey clods of solifluidal loam of 
0,5–2 m ø, mm-thin light silt shreds, carbonaceous, few loess dolls
fNr’’ 20 (32–29) Very weak Grey Gelic Gleysol: Loam, silty, very weakly fine-gravelly, light brownish grey, scattered light irregular spots without 
traces of rust, mm-thin light silt shreds, carbonaceous, few loess dolls
Ckc 60 (28–23) Light brown solifluidal loess: Loam, silty, fine sandy, very weakly gravelly, light brown, carbonaceous, carbonate pseudo-mycelia, 
loess dolls up to 2 cm ø, many Mn-concretions and -streaks; in the upper part strong solifluidal involutions
Ckc 60 (–40 cm) (22–17) Light yellow-brown solifluidal loess: Loam, silty, fine sandy, very weakly gravelly, light yellow-brown, (without Mn-spots), 
carbonaceous, few carbonate pseudo-mycelia, loess dolls
fCkcNr 20 (–40 cm) (16–13) Grey Gelic Gleysol: Loam, silty, fine sandy, very weakly fine-gravelly, light brown-grey, carbonaceous, very few loess 
dolls, Mn-spots, in the basal part reworked material from the underneath layer, large crotovinas
fBM 20 (12–10) Brown solifluidal loam (Reisberg Soil): Loam, silty, fine sandy, brown, copious Mn-spots, carbonaceous, frost cracks; locally a basal 
band of fine gravel up to 10 cm in thickness
fNr’’ 10 (9–8) Loess with weak Grey Gelic Gleysol: Loam, silty, fine sandy, light grey-brown, carbonaceous
Nr’ 20 (7–5) Solifluidal Grey Gelic Gleysol: Loam, silty, fine sandy, very weakly gravelly, light grey and light grey-brown scraps, very few rusty 
speckles, carbonaceous, sporadic clods of reddish brown loam
BtM 15 (4–3) Reddish solifluidal loam: Loam, fine sandy, silty, very weakly gravelly, light reddish brown, carbonaceous
BtM 15 cm (samples 2–1) Red solifluidal loam: Loam, fine sandy, silty, very weakly gravelly, reddish brown, with clods and scraps of a gelic gleysol, 
carbonaceous
Erosional discordance 
Bt 180 cm Fluvial channel deposit: Medium to coarse gravel, block-bearing, top red brown, downward grey brown, copious streaks of skeleton 
gravel (grain-supported gravel), sand striae, little loam striae, cross-bedding, trough bedding, single pebbles with clay coating, high content of 
slate, decalcified, secondary slightly carbonaceous from above
Bv 500 cm Medium to coarse gravel, block-bearing, horizontal to slight trough bedding in layers of 1–2 dm in thickness, gravel rich in matrix, 
medium-sandy, loamy, yellow brown, interbedded with brown skeleton gravel, poorer in slate than the gravel above it, 2 m below the upper bound a 
drift boulder of 80x50 cm of milky quartz.
Underlying bed: not exposed.
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